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[57] ABSTRACT

A conveying apparatus which includes a pair of sprock-
ets provided at front and rear ends of the apparatus with
a pair of endless chains passed around the sprockets on
both sides of the apparatus. A plurality of support mem-
bers are arranged at regular intervals with each having
a box-like cross section and extending in a direction
perpendicular to the feed direction for supporting ob-
jects to be carried on its upper surface. A plurality of
fastening members are provided for fastening the sup-
port members to the chains and connecting members
are provided for connecting the support members to the
fastening members. A pair of holding portions are pro-
vided on each support member and a plurality of cover-
ing members are securely connected to the holding
portions on adjacent support members for covering
each gap defined therebetween.

15 Claims, 13 Drawing Figures
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1
ARTICULATED BELT CONVEYOR

BACKGROUND OF THE INVENTION

The present invention generally relates to a conveyor
system and more particularly, to a conveyng apparatus
for conveying corrugated cardboard boxes, pulverized
materials or the like.

In a conventional conveying apparatus, there are
provided endless chains each of which 1s passed around
a pair of sprockets arranged at the front and rear ends
on opposite sides of the conveying apparatus, a plurality
of support members each having a rectangular cross
section and fitted between the parallel chains on each
side of the conveying apparatus, and a plurality of gaps
each defined between adjacent support members for

permitting smooth movement of the support members
in a circular path at the front and rear ends of the con-

veying apparatus.
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Although the above known construction is capable of 20

conveying corrugated cardboard boxes, sacks, bags
etc., when pulverized materials or the like are trans-

ported, a different type of conveying apparatus has been

required which avoids spilling of the pulverized materi-
als through the gaps between adjacent support members
and consequently, there has been a drawback in that
work efficiency 1s extremely low.

There is shown in FIG. 1 a portion of another con-
ventional conveying apparatus wherein each support
member 41 having a box-like cross section 1s connected
to a chain 45 in a manner that the support member 41 1s
connectively screwed down in an L-shaped fastening
member 46 extending downwardly from the chain 45 by
means of a connecting member 44 through an upper side
opening 42 having a large diameter and a lower side
opening 43 having a small diameter, each of which 1s

defined in the support member 41. Upon connection of

the support member 41 with the L-shaped fastening
member 46, the upper side opening 42 of the support
member 41 is covered with a rubber cap 47 so as to
prevent a portion of each object to be carried from
being caught in the opening 42 or the pulverized materi-
als from entering thereinto.

In the construction as described above, however, an
extremely troublesome operation has been required for
connecting the support member 41 with the chain 45,
since it is necessary to fix two types of different mem-
bers such as the connecting member 44 and the rubber
cap 47 to the support member 41 to accomplish the
above described operation.

SUMMARY OF THE INVENTION

Accordingly, an essential object of the present inven-
tion is to provide an improved conveying apparatus
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with improved work efficiency, which is capable of 55

transporting not only corrugated cardboard boxes,
sacks, bags, etc. but also pulverized materials or the like
by arranging each of a plurality of covering members
such that each one is between adjacent support mem-
bers which are connected to a chain on each side of the
conveying apparatus.

Another important object of the present invention 1s
to provide a conveying apparatus of the above de-
scribed type, wherein each of the covering members has
a prolonged life by practically eliminating tension and
compression forces acting thereon during its travel not
only in a horizontal direction but also 1n a circular path,
since the position of the covering member 1s substan-
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tially coincident with each of pitch circles of the
sprockets.

In accomplishing these and other objects, according
to one preferred embodiment of the present invention,
there is provided a conveying apparatus which includes
a pair of sprockets at its front and rear ends, a pair of
chains passed around the sprockets on both sides of the
apparatus, a plurality of support members arranged at
regular intervals, each having a box-like cross section
and extending in a transverse direction, that is, in a
direction perpendicular to a direction 1n which the sup-
port members travel for supporting objects to be carried
on their upper surfaces, a plurality of L-shaped fasten-
ing members for connecting the support members to the
chains and a plurality of covering members each of
which is securely connected between adjacent support

members at its front and rear ends for covering each gap
defined therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the present
invention will become apparent from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompany-
ing drawings, in which:

FIG. 1 is a sectional view of a connecting portion of
a support member and a chain of a conventional con-
veying apparatus (already referred to);

FIG. 2 is a schematic diagram of a conveying appara-
tus according to one preferred embodiment of the pres-
ent invention which is installed in an automotive vehi-
cle;

FIG. 3 is a longitudinal sectional view, on an en-
larged scale, of a main portion of the conveying appara-
tus;

FIG. 4 is a cross sectional view taken along the line
IV—IV 1n FIG. 3;

FIG. 5 is an exploded sectional view of the main
portion of the conveying apparatus;

FIG. 6 is a sectional view of the covering member of
the conveying apparatus which particularly shows a

modification thereof:
FIG. 7 is a sectional view of the covering member of
the conveying apparatus which shows another modifi-

cation thereof;

FIG. 8 is a sectional view, on an enlarged scale, of the
main portion of the conveying apparatus;

FIG. 9 is an exploded sectional view of a portion of

FIG. 8;
FIG. 10 is a sectional view taken along the line X—X

in FIG. §;

FIG. 11is a top plan view as observed in the direction
of arrows XI—XI in FIG. 8;

FIG. 12 is a fragmentary perspective view of the
main portion of the conveying apparatus; and

FIG. 13 is a sectional view, on an enlarged scale,
similar to FIG. 9 which particularly shows a modifica-
tion thereof.

DETAILED DESCRIPTION OF THE
INVENTION

Before the description of the present invention pro-
ceeds, it is to be noted that like parts are designated by
like reference numerals throughout the accompanying
drawings.

Referring now to the drawings, there is shown In
FIG. 2 a conveying apparatus § according to one pre-
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- ferred embodlment of the present invention which 1s
installed in an automotive vehicle, such as a truck. The
truck is provided with a box-like body 1 arranged on a
vehicle body 2, a door 3 at the rear end of the body 1,

a top cover 4 at the upper portion thereof, the convey-
ing apparatus 5 disposed at the lower portlon thereof

and directly related to the present invention, guide
plates 28 disposed on inner walls of the body 1 and a

supporting member 29 for supporting a conveyor body

9.

The conveying apparatus 3 according to the present
invention comprises a pair of sprockets 6 at its front and
rear ends, a drmng motor 7 connected to the front end
sprocket 6, a pair of endless chains 8 passed around the
sprockets 6 on each side of the conveying apparatus 5,
the conveyor body 9 having a plurality of support mem-
bers 10 and a plurality of covering members 11 for
covering gaps between adjacent support members 10
and forming a continuous surface with the upper sup-
port surfaces of the support members, with the chains 8
being attached to the conveyor body 9 so as to move it

to and fro while being driven by the driving motor 7...

Referring also to FIGS. 3, 4 and §, each of the sup-
port members 10 has a rectangular cross section and
extends in a transverse direction, that is, in a direction
perpendicular or normal to the direction in which the

5
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support members 10 travel. Each support member 1s

securely fixed at either end of a lower portion thereof to

an L-shaped fastening member 12 which extends down-
~ wardly from each chain 8 whereby vartous objects can

be carried on the flat upper support surfaces 13 of the

4 . .
of deflection of the flexible portion 15 of the covering
member 11. | |

There is shown in FIG 6 a modified-covering mem-
ber 11¢ having a flexible flat upper surface which is
apprommately on the same level as that of the support
member 10 in a case in which each of the connectlng |
portions 16a of the covering member 11a is engaged

with each of the holding portions 14 of adjacent support
members 10. This results in a stable support for carrying
objects and allows easy cleaning of the conveyor body

9. |
FIG. 7 further illustrates another modified covering
member 11H in the form of a flat p]ate with a central
flexible portion 155, whereby the covering member 115
is capable of expanding and contracting to some extent
and hard connecting portions 165 at its opposite ends
whereby the covering member 11b is connectively
bolted to modified connecting portions 146 of ad_]acent

support members 105.

Furthermore, in each of the above described modifi-
cations, it is designed such that a change n the amount
of expansion and contraction of the covering member
can be reduced due to substantial coincidence between

- the position of the covering member 11a or 115 and

each of the pitch circles C of the sprockets 6, as 1n the -
foregolng embodiment. . |
It is to be noted here that in the foregomg embodi-

" ment, although the covering member 15 has the flemble |

30

support members 10. Each of the support members 101s

further provided with a pair of holding portions 14
disposed on front and rear faces depending from the
support surface thereof, with one end of each of the

holding portions 14 extending In a direction substan-

tially perpendicular to the support surface and spaced
from the support member 10 with which it is associated.
In addition, the holding portion 14 is formed such that
the distance between the one end of the holding portion
14 and a respective front or rear face of the support
member 10 decreases towards the support surface of the
support member. Each of the covering members 11
extends in a transverse direction and has approximately
the same length as that of the support member 10. Each
of the covering members 11 is generally formed in a
shape similar to that of a figure “U” in cross section and
is provided with a flexible central portion 1S at its cor-
ner, which is slightly bent, and hard connecting leg
portions 16 at its front and rear ends for engagement in
the spaces between the holding portions 14 and the
support members 10, with each of the connection por-
tions 16 having a lower portion slightly thicker than an

upper portion thereof. The covering member 11 1s en-

gaged with the support member 10 in a manner such
that the connecting portion 16 of the covering member
11 is inserted downwards into the space between the
holding portion 14 and the support member 10 to form
a tight fit therebetween and the covering member 11
can be disengaged from the support member 10 by
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portion 15 at its central portion and the hard connecting
portions 16 at its front and rear sides, the construction
may be so modified that the whole covering member 11,
112 or 11b has flexibility and is fixedly bolted at its
opposite ends onto the support members 10 by means of
holding plates.

Referrmg next to FIGS. 8 through 12, there 1S shown
a manner in which each of the support members 10 is
connected with each of the chains 8. The support mem-
ber 10is provided, on its opposite ends, with an upper
opening 17 having a large diameter formed on its upper
surface and another amally aligned lower opening 18
having a smaller diameter is formed on its lower sur-
face, and furthermore, the L-shaped fastening member
12 is provided with a threaded opemng 19 at a position
immediately under the lower opening 18 of the support

member 10. Connecting means comprising members 20
for connecting the support member 10 with the chain 8 -

 are composed of a fastening bolt 21 and a spacer 22,

both of which are generally commercially available.

" The fastening bolt 21 is provided with a head portion 23

ot
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being lifted upwardly therefrom. This remarkably facil-

itates insertion and removal of the covering members
11. Furthermore, it is designed such that when the con-
necting portions 16 of the covering member 11 are
engaged with the holding portions 14 of the support

65

members 10, the position of each covering member 111s

substantially coincident with a pitch circle C of each of
the sprockets 6 so as to reduce a change in the amount

havmg a large diameter and a threaded portlon 24 hav-

‘ing a smaller diameter. The fastening bolt 21 1s screwed

into the threaded opening 19 of the fastening member 12
by being rotated with a hexagonal wrench which i1s
inserted into a hexagonal opening 25 defined at the

central portion on the upper surface of the head portlon
23 of the fastening bolt 21. The spacer 22 has an outer
diameter- appro}omately the same as the inside diameter
of the upper opening 17 of the support member 10, an
opening 26 which has a large inner diameter approxi-
mately the same as the outer diameter of the head por-
tion 23 of the fastening bolt 21 and another opening 27
which has a small inner diameter approximately the
same as the outer diameter of the threaded portion 24 of
the fastening bolt 21. When the fastening bolt 21 1s
screwed into the fastening member 12 through both of
the openings 26 and 27 of the spacer 22 for securely
connecting the support member 10 with the chain 8, the
spacer 22 comes in contact with the inner surface of the
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support member 10 at its lower surface for securing the
spacer 22 in the support member 10 and the upper sur-
face of the spacer 22 is on the same level with that of the
upper surface of the support member 10 so as to close
the upper opening 17 of the support member 10 with the
spacer 22.

F1G. 13 illustrates another example of the connecting
members 30 comprising a countersunk bolt 31 which 1s
generally commercially available for betng employed as
the fastening bolt 31, and a spacer 32 provided with a
tapered opening 36 and an opening 37 having a small
diameter so as to fit closely around the countersunk bolt
31, with the upper opening 17 of the support member 10
being closed with the countersunk bolt 31 and the
spacer 32.

It is to be noted here that in the foregoing embodi-
ments, although the fastening member 12 is provided
with the threaded opening, it may be modified such that
the fastening bolt is screwed into a nut disposed under
the fastening member 12 so as to connect the support
member 10 with the fastening member 12 by fastening
the nut to the bolt. When the support member 10 1s
replaced, such as when it has become deformed, since
the support member 10 can be removed from the chain
8 by unfastening the fastening bolt 21 from the fastening
member 12, a simplified exchanging operation for the
support member 10 can be achieved.

Subsequently, functioning of the conveying appara-
tus having the construction as described so far will be
explained hereinatter.

In the first place, in case of transportation of corru-
gated cardboard boxes, the door 3 at the rear end of the
body 1 is opened for placing the objects to be carried on
the conveyor body 9 and thereafter, the objects are
transferred frontwards with frontward movement of
the conveyor body 9 driven by the driving motor 7,
while the objects are simultaneously set in place and
finally the door 3 is closed prior to the transportation of
the objects to a destination. Upon arrival of the objects
to the destination, the door 3 is initially opened and the
objects can be unloaded one after another by moving
the conveyor body 9 backwardly. At his movement,
since each of the support members 10 has a flat surface
13, the objects can be supported thereon in a stable
state.

Alternatively, when pulverized materials or the like
are transported, the top cover 4 is initially opened for
loading the pulverized materials therethrough onto the
conveyor body 9 and when the body 1 has become full
of the pulverized materials, the top cover 4 15 closed
prior to the transportation of the pulverized materials to
a destination. Upon arrival of the pulverized materials
to the destination, the pulverized materials can be un-
loaded in the same manner as the unloading manner of
the corrugated cardboard boxes as described above. In
this case, since the covering member 11 1s arranged
between adjacent support members 10 of the conveyor
body 9, the pulverized materials or the like are pre-
vented from dropping undesirably through the support
gap between adjacent members 10 and in addition, even
in case that the conveyor body 9 travels in a circular
path at its front and rear ends, since each of the cover-
ing members 11 has the flexible portion 13, the con-
veyor body 9 can smoothly travel at both ends thereof.

Although the present invention has been fully de-
scribed by way of example with reference to the accom-
panying drawings, it is to be noted here that various
changes and modifications will be apparent to those
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skilled in the art. Therefore, unless otherwise such
changes and modifications depart from the scopeof the
present invention, they should be construed as being
included therein.

What 1s claimed is:

1. A conveying apparatus which comprises:

a pair of sprockets provided at front and rear ends
thereof:

a pair of endless chains passed around said sprockets
at opposite sides thereof;

a plurality of support members arranged at regular
intervals, each having a box-like cross section and
extending in a direction perpendicular to the direc-
tion in which said support members travel for sup-
porting objects to be carried on its upper support
surface:

a plurality of fastening members for fastening said
support members to said chains;

a connecting means for connecting said support mem-
‘bers to said fastening members;

a pair of holding portions disposed on front and rear
faces of each of said support members; and

a plurality of covering members each securely con-
nected between adjacent support members and
forming a continuous surface with the upper sup-
port surface of each of said adjacent support mem-
bers, each covering member being connected at
front and rear ends thereof to said holding portions
of adjacent support members for covering each gap
defined therebetween.

2. A conveying apparatus as claimed in claim 1,
wherein said connecting means comprises a spacer for
closing an upper side opening defined on each end of
each said support member and a fastening bolt for con-
nectively bolting said support member to said fastening
member through said spacer and a lower side opening
defined on each end of each said support member, with
said upper side opening having a large inner diameter
and said lower side opening having a small inner diame-
ter.

3. A conveying apparatus as claimed in claim 1,
wherein said covering member has a central flexible
portion which is bent to a certain extent.

4. A conveying apparatus as claimed in claim 1,
wherein said covering member has a flexible flat upper
surface which is approximately on a level with that of
said support member.

5. A conveying apparatus as claimed in claim 1,
wherein said covering member is in the form of a flat
plate, and has a central flexible portion whereby said
covering member is capable of expanding and contract-

ing to a certain extent.
6. A conveying apparatus as claimed in claim 1,

wherein the position of each said covering member 1s
substantially coincident with each of pitch circles of the
sprockets.

7. A conveying apparatus which comprises:

a pair of sprockets on one side of said conveying
apparatus and a pair of sprockets on the other side
of said conveying apparatus;

a pair of chains, each of which is supported on a
respective one said pair of sprockets;

a plurality of fastening members supported on said
pair of chains at regular spaced intervals;

a plurality of support members having a box-like
cross section taken in a vertical plane paraliel to a
feed direction of said conveying apparatus, each of
said support members extending in a direction per-
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pendicular to said feed direction and having a sup-

~port surface for supporting objects to be carried by

said conveying apparatus;

connection means associated with each of said sup-

" port members for connecting said support members
to respective fastening members;

a pair of holding portions disposed on opposite faces

depending from the support surface of each of said

support members, said holding members each hav-

ing one end thereof extending in a direction sub-.

stantially perpendicular to a respective support
surface and being spaced from a respective one of
said opposite faces by a distance which decreases
towards said respective support surface; and

~a plurality of covering members, each of which ex-
tends between adjacent support members, each of

said covering members having leg portions on ei-.

~ ther side of a central portion with each of said leg
portions having a shape which is tightly fitted be-
tween a respective one of said holding portions and
~ a corresponding one of said faces of said support

- members. :
8 A conveying apparatus as clalmed in- ' claim 7,
wherein said central portion of each of said covering
members is flexible and has a shght bend extending

between said leg portions.

9. A conveying apparatus as claimed in clalm 7 o .

4,682,686
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wherein said central portion of each of said covering

“members is flexible and. extends between adjacent sup-

“port members with an upper surface thereof on approxi-
“mately the same level as each support surface of the-

| adjacent support members.

10. A conveymg apparatus as clalmed in clalm 7, :

| w_hereln said covering members are disposed such that
each central portion thereof follows a path which is
_cmnmdent with pltCh circles of said sprockets.
'11. A conveying apparatus as claimed m claim 7,
-wherem each of said support members includes axially

“aligned openings through said support surface and an

30

35

_ S _ _
tending through a respective one of said openings in
said lower surface of one of said support members.

12. A conveying apparatus which comprises:

a pair of sprockets on one side of said conveying
apparatus and a pair of sprockets on the other side

~ of said conveying apparatus;

a pair of chains, each of which is supported on a
respective one said pair of sprockets; |

a plurallty of fastening members supported on said
pair of chains at regular spaced intervals; .

a plurality of support members having a box-like
cross section taken in a vertical plane parallel toa
feed direction of said conveying apparatus, each of
said support members extending in a direction per-
pendlcular to said feed ob_]ects to be carried by said
conveying apparatus; |

connection means associated with each of said sup-

~ port members for connecting said support members B
to respective fastening members;

a pair of holding portions disposed on opposite faces
depending from the support surface of each of said
support members; A |

a plurality of covering members, each of whlch ex-

- tends between holding portions, extendmg from |
adjacent support members; and
- bolt means associated with each of said coverlng
members for connecting said covermg members to
said. holdlng portions. |

13. A conveying apparatus as clalmed in clalm 12,

wherein each of said covering members has a flat plate

- shape with a flexible central ‘portion.

14. A conveying apparatus as claimed in clalm 13
wherein said central portion of each of said covermg

members is disposed to follow a path which is coinci-
dent with pitch circles of said sprockets.

15. A conveying apparatus as claimed in clalrn 12

~ wherein each of said support members includes axially

40

“aligned openings through said support surface and an
‘opposite lower surface, said openings being provided at

opposite ends of each support member, said openmgs n

- said support surface being larger than said openings in '

- opposite lower surface, said openings being provided at

‘opposite ends of each support member, said openings 1n
said support surface being larger than.said openings in
said lower surface, and said connection means COmpris-

respective one of said openings in said support surface
and bolts, each of which is fitted through an opening in
a respective one of said spacers, each of said bolts ex-

45
ing spacers each of which is fitted through and fills a

50
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said lower surface, and said connection menas compris-

ing spacers, each of which is fitted through and fills a

respective one of said 0pen1ngs in said support surface

and bolts, each of which is fitted through an opening in = |

~ a respective one of said spacers, each of said bolts ex-
tending through a respective one of said openings in

said lower surface of one of said support members.
k ok k% X |
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